Proexosite-1 on prothrombin is a factor Va-dependent recognition site for the prothrombinase complex.
Although the contribution of basic residues of exosite-1 to the catalytic function of thrombin has been studied extensively, their role in the specificity of prothrombin recognition by factor Xa in the prothrombinase complex (factor Xa, factor Va, phosphatidylcholine/phosphatidylserine vesicles, and Ca2+) has not been examined. In this study, we prepared several mutants of prethrombin-1 (prothrombin lacking Gla and Kringle-1 domains) in which basic residues of this site (Arg35, Lys36, Arg67, Lys70, Arg73, Arg75, and Arg77 in chymotrypsinogen numbering) were individually substituted with a Glu. Following expression in mammalian cells and purification to homogeneity, these mutants were characterized with respect to their ability to function as zymogens for both factor Xa and the prothrombinase complex. Factor Xa by itself exhibited similar catalytic activity toward both the wild type and mutant substrates; however, its activity in the prothrombinase complex toward most of mutants was severely impaired. Further kinetic studies in the presence of Tyr63-sulfated hirudin-(54-65) peptide suggested that although the peptide inhibits the prothrombinase activation of the wild type zymogen with a KD of 0.5-0.7 microm, it is ineffective in inhibiting the activation of mutant zymogens (KD = 2-30 microm). These results suggest that basic residues of proexosite-1 on prothrombin are factor Va-dependent recognition sites for factor Xa in the prothrombinase complex.